Improvement of mild hypoinsulinaemic diabetes in the rat by low non-toxic doses of vanadate.
To exert their anti-diabetic effects in animals with overt alterations of glucose homeostasis, vanadium salts must be administered in high doses, which also cause decreases in food intake and body weight gain. In this study, we evaluated the effect of low doses of vanadate in rats made mildly diabetic (fed plasma glucose levels approximately 11 mmol/l) and moderately hypoinsulinaemic by the injection of streptozotocin 4 days after birth. Vanadate was added to food and drinking water, at concentrations that led to the consumption of about 1 mg vanadium element per day (approximately 2.65 mg vanadium/kg per day in adult rats), i.e. three to fivefold less than in previous studies. The treatment was started at weaning and lasted 22 weeks (V rats), or was administered for 9 weeks only from the age of 3 months (C-V rats). Food intake and body weight gain were not affected in V rats and decreased by no more than 10% in C-V rats. In V rats, fasted and fed plasma glucose levels were decreased by about 0.5 and 2-3 mmol/l, respectively. The rises in glycaemia after three oral glucose tolerance tests were also clearly attenuated. These effects were not accompanied by any changes in plasma insulin levels. Pancreatic insulin reserves (decreased by two-thirds as compared with normal rats) were not affected by the treatment. A decrease in plasma glucose levels was also noted in C-V rats, and this improvement disappeared upon cessation of the treatment.(ABSTRACT TRUNCATED AT 250 WORDS)